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DETAILED ACTION 
This office action is in response to the communication submitted by applicant on 
March 11, 2008, after final rejection. Applicant's arguments have been found persuasive to 
withdraw the previous grounds of rejection. However in view of new prior art, the 
following non-final rejection is submitted. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-6, 9-16 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dzenis, US Patent No. 6,265,333 in view of Nahass et al, US Patent No. 5,591,382, (previously 
relied upon). 

The patented invention is directed to a composition of a fiber reinforced composite 
material comprising a resin matrix and primary reinforcement fibers and further comprising 
secondary reinforcement fibers at one or more ply interfaces wherein the secondary 
reinforcement fibers have diameters smaller than the primary reinforcement fibers. 

Patentee indicates that the primary reinforcement fiber materials are added to the resin 
system to provide strength to the finished part. The selection of reinforcement material is based 
on the properties desired in the finished product. These materials generally do not react with the 
resin but are an integral part of the composite system. The invention is not limited to the use of 
any particular primary reinforcing fiber. Any suitable fiber or filamentary material may be used 



Application/Control Number: 1 0/675 ,108 Page 3 

Art Unit: 1796 

as the primary reinforcement in the layers of composite material according to the invention. Such 
primary reinforcement fibers are generally known in the art and include, but are not limited to 
alumina, aluminosilicate, aramid (such as Kevlar.RTM., Twaron.RTM., or other aramid fibers), 
black glass ceramic, boron (e.g., boron on titania, boron on tungsten, and so forth), boron 
carbide, boron nitride, carbonaceous fibers, such as carbon or graphite fibers. The types of fiber 
most commonly used in advanced composites are carbo n/graphite, aramid, and glass fibers. The 
primary reinforcement fibers may be present in any of the various conventional forms. Such 
forms include, for example, monofilament fiber, multifilament yarn, tow, or roving, chopped 
strand, acicular particles . 

The composite systems of the invention are divided into two basic types, thermosets and 
thermoplastics, with thermosets being by far the predominant type. 

The diameter of the secondary reinforcement fibers will depend on the diameter of the 
primary reinforcement fibers. The diameter of the secondary fibers is sufficiently small if it 
provides laminate interface reinforcement without substantial reduction of in-plane properties 
and/or without substantial increase in weight and/or ply thickness. Typically, the smaller 
diameter secondary fibers according to the invention will generally have a diameter of 
approximately one-third, or less, of the diameter of the primary reinforcing fiber. For example, 
if it is desired to employ fibers having a diameter of several micrometers as the primary 

reinforcing fibers (such as grapb| k i j *. > j;_ . . . \ ,\ : \ : ; j ; j„ > U ■ •> as may be 

typically employed in advanced composites), then fibers of submicron diameters (hereinafter 
referred to as "nanofibers") will be required as the secondary reinforcement. Several types of 
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small diameter fibers are available. These include, but are not limited to, ceramic or metal 
whiskers, microdrawn metals and small carbon fibers, 

Patentee claims a laminate comprising a plurality of stacked layers, said layers forming 
an interface between each pair of adjacent layers, said layers comprising a matrix material and 
primary reinforcing fibers, and said laminate further comprising secondary reinforcing fibers 
present in at least one interface, or one or more portions of said at least one interface, wherein 
said secondary fibers are smaller in diameter than said primary reinforcing fibers, and wherein 
the presence of said secondary reinforcing fibers do not substantially add to the thickness of said 
laminate, said secondary reinforcing fibers having a diameter less than 4000 nanometers and at 
least 3 nanometers. 

The laminate according to claim lof the patented invention includes a secondary 
reinforcement fiber comprising one or more microfibers or nanofibers selected from the group 
consisting of metal fibers, carbon fibers, ceramic fibers, polymer fibers, and any combination 
thereof. 

The laminate includes a matrix material that is a thermosetting resin. 

Or a thermoplastic resin. The ratio of primary reinforcement fiber diameter to secondary 

reinforcement fiber diameter is about 100: 1 or greater. 

See col. 5, line 1 through col. 8, line 39 and Table I. Also, see specifically claims 1, 4, 5 

and 6. 

It would have been obvious to one of ordinary skill in the art at the time of applicant's 
invention to formulate a conductive polymeric composition including carbon fibers as the 
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secondary reinforcing fibers having a diameter less than 4000 nanometers and at least 3 
nanometers, having graphite as the primary reinforcing fiber wherein the ratio of primary 
reinforcement fiber diameter to secondary reinforcement fiber diameter is about 100:1 or greater. 
Patentee clearly states, "For example, if it is desired to employ fibers having a diameter of 
several micrometers as the primary reinforcing fibers (such as graphite fibers having a diameter 
of about 5-7 micrometers as may be typically employed in advanced composites), then fibers of 
submicron diameters (hereinafter referred to as "nanofibers") will be required." 

It is common to form carbon fibers from polyacrylonitrile or pitch. Nothing unobvious is 
seen in using fibers derived from these components. See Nahass et al at col. 1. lines 28-35. Since 
the components of the presently claimed invention are obvious their associated properties, such 
as electrical conductivity and viscosity are also considered to be inherently present in the 
patented compositions. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kriellion A. Sanders whose telephone number is 571-272-1 122. 
The examiner can normally be reached on Monday through Thursday 8:30am-7:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Pyon can be reached on 571-272-1498. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kriellion A. Sanders/ 

Primary Examiner, Art Unit 1796 
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